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The present invention relates to a three-wheeled vehicle having a frame, engine, 
drive gear and at least one driven wheel at the rear and two front wheels that are 
partly used to steer the vehicle. The vehicle may also be steered in that the frame 
S with engine, drive gear and the driven rear wheel can be banked over to the side hke 
a motorcycle. Such vehicles are thus moved by tilting the vehicle from sxde to side. 
Vehicles of mis type are therefore often referred to as "titers", which is a well- 
known designation. The present invention relates in particular to a design which 
helps to move the centre of gravity when a vehicle of this kind is tilted to the side 
so that inter alia, it is easier to right the vehicle. Furthermore, the present .invention 
provides ways of affecting and determining the driving characteristics of the vehicle 
by varying different design parameters within the scope of the present "^n. 
The pTesent invention also relates to a special design for the mounting of footboards 
on which the driver of the vehicle can rest his/her feet when driving the vehicle. 
The special design according to the present invention contributes actively to 
changing the geometry between the footboards and the vehicle frame when the 
vehicles used, and especially when it is "tilted" to the side to steer the vehicle. 
Various designs of three- wheeled vehicles are previously known. £~ - 
solution involving the mounting of footboards that is known from US 408 8199 ^and 
20 Us£ 2 091^^ 

known from US 4697663, also in the name of Trautwem. From WO 01/92084 in 
the name of Aprilia there is also known a design for steering and ******* » 
connection with two front wheels which can both be "banked over" in a 
the same time canbe steered by rotation about their respective points of suspension. 
25 When a three-wheeled vehicle of the type discussed here is --banked over" in a turn, 
the Sting point (pivot point) for the vehicle is a line along the ground, under the 

I two wheels, this line (pivot point) will be along the ground and bo* the front 
whtTandLrear wheel wlllbe on me Ime. The vehicle's centre of gravity is 

centre of gravity moves normally along an arc the centre of which is on the ground. 
KeJoZ clearance of the vehicle is at all times defined as the distance between 
^elfwe'pointofthe frame and the ground. Thus, when the vehicle moves along 
^ (Lsverse to the longitudinal direction), the ground clearance ^duoed. In 

35 aaditioUwmbenec^ 

vehicle back along the arc and up to a neutral position (essentially vertical) when 

the turn has been completed. 

to the case of a thr«e-whee,ed vehicle, the relationship between ground 

Zi movement of the oentre of gravity is the same .a in a two-wheeled motorcycle. 
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This is illustrated in later figures. Thus, three-wheeled vehicles are also beset by 
the same problems as regards ground clearance and righting moment. 
In view of the aforementioned problems, it is therefore an object of the present 
invention to provide a design that affects the driving characteristics of the vehicle 

i by having an effect on the movement of the centre of gravity when the vehicle is 
tilted to the side about its axis of rotation, and at the same time reduces the righting 
moment that must he provided by the driver. The driver will find such a vehicle 
easier to handle, in part because it is easier to right up after it has been tilted over in 
a turn. At the same tune, increased ground clearance (that the ground clearance is 

D maintained as high as possible even when the vehicle is tilted to the side) will allow 
the vehicle to be used in other conditions, on more uneven ground etc. Not least, 
the vehicle will be capable of being banked even farther before ground clearance 
and righting moment become a difficult situation for the driver to handle. 
Furthermore, there is a desire to be able to equip a ihree-wheeled vehicle according 

S to the present invention with footboards on each side of the vehicle. Such 
footboards can be used for both the driver and passenger, if there is one, and 
contribute to both enhanced comfort during driving and mcreased safety. However, 
if the footboards are fixed to the frame, they will be an element of the vehicle that 
follows the movement of the frame when the vehicle is banked over ma turn. Such 

10 a design thus contributes to reduced ground clearance and gives the driver Ihe 
feeling that the footboard is less safe to stand on. 

It is therefore an object of the present invention to provide a structural solution for 
*e mounting of footboards preferably on each side of the vehicle which footboards 
do not follow the rotational motion of the vehicle frame to the sides when tiie 

l5 vehicleisbanked. Furthermore, in a preferred embodiment it !S an 

outermost footboard should be raised slightly when the vehicle is banked. This 
gTveTL driver a greater possibility of applying a righting moment by placmg his 
Zi&t on his outermost leg (as in a Telemark turn), whilst the innermost footboard 
does not "fall down" in the turn. 

,0 The result is that the ground clearance is maintained end the driver cen mere easily 

agist the.ground. Furthermore, the footboards can be used durmg drmngto 
actively affect <he vehicle by banking the vehicle at an angle gran er than that a, 

Wri^tofehicle. fopaxticulsratthestaxtofeturn. ^e footboard, <=m 
lotted in a ton where the vehicle is banked a. its maximum lean »gl. and 
40 J^tional end centrifugal forces balance each other, where the only way of 
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driving faster through the turn is to put fore© on the outer footboard and press/hold 
the vehicle down through the turn. 

One of the ways in which the objects of the present invention are attained is by the 
introduction of a so-called transfer frame that is located centrally in toe vehicle 
5 structure Thus, a three-wheeled vehicle according to the present invention 

comprises a frame with engine, drive gear and a driven wheel at the rear, and two 
fronf wheels that are positioned respectively on each side of the front of the vehicle. 
The front wheels are each suspended by a wheel suspension having two transversal 
bars (preferably A-bars) arranged above each other, which transversal bars are 
0 pivotally attached to the front part of the vehicle frame at an upper and a lower 

level The vehicle also has at its front end a forward frame member. Accordmg to 
the present invention, 1he vehicle is characterised in that at the front part of the 
vehicle there is provided a transfer frame having a longitudinal frame member 
parallel to the longitudinal direction of the vehicle frame, on which longitudinal 
IS frame member there is provided a spring anchor, preferably on each side of the 
longitudinal axis of the transfer frame. Connected to the spring anchor, on each 
side of the longitudinal direction of the vehicle, is a spring means that is also 
connected to atleast one of the transversal bars on the same side. The longitudinal 
Remember of the transfer frame is also pivotally attached to the aforementioned 
90 forward frame member of the vehicle frame at a distance „/rom the pivotal 
20 l^e^ofthetransve^ 

attachment. In the preferred embodiment, this pivotal attachment is also above toe 
longitudinal rotation centre line of the vehicle as this provides a movement pattern 
fortoevehicletoat is in accordance with toe object, where the vehicles cenW 
25 gravity follows a flattened curve when the vehicle is banked over in turns. This 

flTened curve is obtained in that the vehicle frame is "lifted" by toe transfer frame 
through toe rotational motion when toe vehicle is banked over in a turn 
Moreover, in thepreferred embodiment, a damping means in toe form of a ^shock 
absorber is provided in connection with the spring means. This is preferred in order 

30 

In one embodiment, toe pivotal attachment of the transfer frame to toe s^d forward 
frame member (which is a part of toe vehicle frame) is *o variable so toat it is 
po^e to vary toe characteristics of toe vehicle according to desire and need Jhxs 

fc 'Cue orW forced, is traced fa fce footboards to the frame. 
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used to both stabilise and destabilise fire vehicle, depending upon what is desirable 
Examples will include the combination of substantial ground clearance and not such 
great balance of forces, which can be provided by the said spring or springs between 
the main frame and the transfer frame. 
I The present invention also relates to a three-wheeled vehicle equipped with 

footboards in order to meet the aforementioned object. Such a vehicle according to 
the present invention comprises a frame with engine, drive gear and a dtim jbd 
at the rear, and two front wheels which are positioned respectively on each side of 
the front of the vehicle. The front wheels are each suspended by a wheel 
3 suspension having two transversal bars arranged above each other which 

transversal bars are pivotally fastened to the front part of the vehicle frame at an 
upper and a lower level. The vehicle also has at its front end a forward frame 
member. The vehicle is also provided on each side with a footboard, ^cording to 
the present invention, the vehicle is characterised in that at the front part of the 
5 vehicle there is provided a transfer frame having a longitudinal frame member 
parallel to the longitudinal direction of ft. vehicle frame on whic 
frame member there is provided a spring anchor, preferably on each side of the 
Icngitudinal axis of the transfer frame. Connected to the spring anchor on each side 
of the longitudinal direction of the vehicle is a spring means which is 
, 0 Inecte/to^ 

frame member of the transfer frame is also pivotally attached to the aforementioned 
forward frame member of the vehicle frame at a distance from the ptvotal 
atTchm^ 

attachment. In the preferred embodiment, this pivotal attachment is also above fte 
25 "dinal rotation centre line of the vehicle as this provides a --ement patter, 
feft. vehicle that is in accordance with the object, where the vehicle s cenfre of 
«Ivfcv follows a flattened curve when the vehicle is banked over in turns. This 

30 Tfte present invention, the footboards are also pivotally attached to the vehicle 
3 WeLuTitslong^ 

connected to the transfer frame. In the preferred embodiment, the point of 
connection on the transfer frameis raised by means of a spacer, and 
connection between each of the footboards and the transfer frame ^ ^formed via 
« abar which together with the spacer forms an articulated connection. This 
35 Suited ejection gives variable 

and the footboard when the vehicle frame is banked over to the s^Tb* *due 
essentially to the distance between the attachment of the transfer frame and the 
forward frame member of the vehicle frame. 

fa additional embodiments, the footboards and the transfer frame may be forW of 
1 piece or of several connected pieces. If the footboards and the transfer frame 



40 



PCT/NO2004/000197 

WO 2005/002957 g 

axe formed of several connected pieces, these pieces can be directly connected or 
indirectly connected through other elements, as for instance the mam frame. 
One embodiment of the present invention is also shown in me attached figures, 
wherein: 

5 Figure 1 is a front plan view of the movement of the centre of gravity of a three- 
wheeled vehicle. 

Figure 2 is a front plan view of the movement of a three-wheeled vehicle according 
to the invention- 

Figure 3 is a schematic illustration of the movement of the vehicle's centre of 
1 0 gravity in a vehicle according to the invention. 

Figures 4 and 5 show an embodiment of the vehicle according to the invention fitted 
with footboards. 

Figure 6 is an oblique perspective view - looking from behind - of a simplified 
embodiment of a vehicle according to the present invention. 
1 5 Figure 7 is a front plan view of a simplified embodiment of a vehicle according to 
the present invention as shown in Figure 6. 

Figure 8 is a front perspective view of a simplified embodiment of a vehicle 
according to the invention as shown in Figures 6-7. 
Figure 9 is a perspective view - essentially from in front - of a simplified 
20 !nTodiment of a vehicle according to the invention as shown m Figures 6-8, when 
the vehicle turns and banks. 

Figure 10 fa a tsar perspective view ef a simplified embodiment : of »«tote 
acceding to the present invention as shown in Figure 9, when the vehrele terns and 
banks. 

25 Figure 1 is a schematic front plan view ef a vehicle according to the J™"* 

in^tion ThcfigurealsoUlnsttatesthenormalmovementofmecertoeofgravtty 

^omecSvea. In addition, the grrnmd clearance U 
rhe lower transversa! bars 4b, 44 The figure also shows how the transfer frame » 
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attached at point 14 which is at a distance above the rotational centre of the main 
frame and the forward frame member 8. 

As shown in Figure 2, the vehicle has been banked over towards one side. It can be 
seen clearly from the figure that the transfer frame with the perpendicular member 9 

5 does not follow the movement of the main frame, but remains essentially vertical. 
Thus the spring length on each side is essentially unchanged. Furthermore, it can 
be seen clearly that the lower edge of the vehicle does not follow the curvilinear 
movement a and the length LI has increased. This is due to the centre displacement 
between the rotational centre of the main frame and the attachment 14 of the 

lO transfer frame. 

Furthermore, Figure 3 shows schematically how the movement of the centre of 
gravity follows a flattened path b instead of the usual path a as a result of the centre 
displacement of the attachment 14 of the transfer frame on the forward frame 
member 8 of the vehicle's main frame. In addition, the ground clearance LI is 

15 shown along the curve c. It can be seen clearly that the transfer frame lifts fee mam 
frame during the tilting motion to the side. This is in accordance with the object of 
the present invention. 

Figures 4 and 5 illustrate the mounting of the footboard 11 on each side of Ihe 
vehicle, according to the present invention. A perpendicular part 1 8 of the mam . 

20 frame is shown in Figure 4 in the position where the frame is upright : in neutral 
position. In Figure 5 the main frame has been banked over to one side and the 
frame member 18 follows therewith. The triangular connection 12 forms a part of 
the transfer frame as indicated in Figures 1 and 2, and, as shown, this remains m an 
almost vertical position when the main frame in ^ S ^^ 0 ^T^ 

25 It is also shown how the transfer frame is attached via the frame member 12 ^at point 
14 to the frame member 1 8 that is perpendicular to the longitudinal dxrecfcon ot >** 
uZ frame. When the main frame banks in Figure 5, the point of attachment 14 of 
mTfransferframemoves. At mesame time, the 

each of the footboards 11 by an upward projecting bar on the footboards 1 via a 
30 connection 13. When the pivot point 14 is moved, the total «^ ^ M fce 
arTchment between 13 and the footboard bar is so shoxt that - *• 

side opposite the side to which the vehicle frame is banked is lifted shghtiy m 
accordance with the object of the present invention. The raising of one of the 
footboards is, like the above, also due to me fact that the centre 14 for the 
35 attachment of the transfer frame is displaced from the central axis of rotation of the 
main frame. 

Figures 6-10 all show an embodiment of a vehicle according to the present 
L^Zm The vehicle is a simplified form and comprises a frame 1 with a driven 
^1 3 The e^e and drive gear and a nombe, of otter ne^sary clients 
40 bavebeenremovedtorenderthefigorescleare, The veh.de also has two front 
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wheels 2 which are both supported by two transversal bars 4c-4d respectively. A- 
bars are shown in the figures. According to the invention, the frame 1 has at its 
forward part a perpendicularly arranged frame member 8. A transfer frame 7 is also 
provided above the frame 1 , according to the invention. The transfer frame 7 has a 
perpendicular forward frame member 9, on which spring anchors 10a, 10b are 
provided for springs and damping means 5, 6 on each side of the vehicle. The 
spring and damping means 5, 6 are on their respective sides also connected at their 
other end to one or more of the transversal bars 4a-4d. 

In Figures 6, 7 and 8, the vehicle is placed with the steering means in neutral 
position and the vehicle is not tilting to the side. In these figures it can be seen that 
the perpendicularly arranged forward frame member 8 of the frame 1 is parallel to 
the perpendicular frame member 9 of the transfer frame 7. The frame 1 and the 
perpendicular frame member 8 will be rotatable between the different sides 
whereupon the vehicle frame with rear wheel, engine and drive gear are also banked 
; over. Independent of this, the transfer frame will maintain an almost vertical 
position. 

Figure 9 is a perspective front view of a vehicle according to the present invention. 
The figure is a particularly good illustration of the different points of attachment 15 
for the pivot point 14 between the transfer frame and the longitudinal rotational axis 

i of the vehicle. Furthermore, the figure illustrates how the front wheels also bank 
together with the main frame, in part with the aid of the transversal bars 4a-4d. 
Furthermore, Figure 10, like Figures 4 and 5\ shows the attachment of the 
footboards 1 1 to the frame member 1 2 connected to the transfer frame and the 
connection 13 between the upward projecting bar of the footboard and the 

5 connection 13. 

Figure 10 also shows different points of attachment 17 for the pivotal connection 16 
beLen the transfer frame and the main frame of the vehicle in order tc 
distance between the point of attachment 16 and the longitudinal axis of rotation of 
the vehicle. 

$0 It is obvious from several of the figures that the transfer frame 7 is secured at its 
front at point 14 and at its rear end at point 16. If me points of attachmen tare 
m oved to the alternatives 15 and 17, the distance between the pivot point 14, 16 and 
the longitudinal axis of rotation of the main frame will be altered, which 
substantially affects the driving characteristics. 
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